The metastable behavior of the stochastic Ising model is studied in a finite three-dimensional toms, in the limit as the temperature goes to zero. The so-called critical droplet is determined, a clear view of the passage from the configuration that all spins are down ( -1) to the configuration that all spins are up ( + 1) is given and the logarithmic asymptotics of the hitting time of + 1 starting at -1 or .uice versa is calculated. The p m f uses large deviation estimates of a family of exponentially perturbed Markov chains.
Then the minimum barrier from -1 to + 1 is r . The minimum barrier from + 1 to -1 is r + h N 3 .
The proof is very long; it is given in the next sections. The main results of this paper follows from this theorem.
ref. [2] , one can show the following facts. = r (byTheorem1).
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By the Chebyshev inequality we know immediately that for any E > O Q. E. D. 2 
Analysis of the Hamiltonian
We first show that H ( . ) is decreased by pushing all + 1 spins in the x-axis direction towards y -z plane as close as possible, keeping the number of + 1 spins invariant.
we define "pushing" formally as the map $ :
Proof. Write 1 = $( E) for simplicity. Then
In the light of ( 1 . 
and Combining them together, we get ( 2 . 1 )
. 4 )
Next we try to make 1 more regular by rearranging + 1 spins as square as possible in every plane 
Proof.
It is helpful to visualize the intervals of + 1 spins as bars perpendicular .to y -z plane and index them by ( y, z ) . Then acting on 7 is to rearrange these bars according to their lengths. As a result, m ( j , k ) of #l ( 7 ) is decreasing in y and z . This gives ( 2 . 5 b ) and ( 2 . 5~) .
( 2 . 4 ) is preserved as ( 2 . 5 a ) . All these imply that t E SO (see Definition 2 . 4 in ref.
[ 1 ] ) . T o prove that H ( $1 ( 7 ) ) < H ( I ) , similar to the proof of Lemma 2 . 1 , we only need to show that The statement of ( 2 . 7 ) is two-dimensional, and its proof is virtually by the isoperimetric inequality. Similar to Lemma 2 . 1 , the LHS of ( 2 . 7 ) is reduced if the cluster of 7 is "pushed" first along y-axis, then "pushed" along z-axis. Suppose that the (two-dimensional) cluster after push circumscribes a rectangle 1 x 12. Then m ( i ) < 1 L2 and Since A is a torus, the perimeter of rectangle 1 x N is 2 N . When m ( i ) is large it is better to place + 1 spin in rectangle 1 x N instead of a pseudo-square. The assumption that m ( i ) <~~/ 4 for all i is to exclude this possibility.
Q. E. D.
Remark. Similarly we define (L2 as rearrangement on planes parallel to x -z plane, and (L30n planes parallel to x -y plane. Then H ( ( L 2 ( c ) ) < H ( t ) and H ( ( L 3 ( c ) ) < H ( c ) .
Minimum barrier
L e t % = S ; t h e n u m b e r o f , + l spinsof c i s k t a n d H k = m i n { H ( r l ) ; 7 E S k 1 .
Lemma 3 . 1 . Assume k <64 ~~/ 7 2 9 . T o compute Hk we are to find a concrete 7 E Sk such that H ( 7 ) = Hk . Consequently, such 7 must satisfy the condition that for any i , j, k E / 1 , 2 , 3 1 : H ( 7 ) = H ( 9 , ( 7 ) ) = H ( 9 , h ( 7 ) ) = H ( 9 ; 9, ~k ( 7 ) ) .
( 3 .
2 ) The following argument is by the isoperimetric inequality (used in the previous proof). with z = L -1 is a pseudo-square containing ( 1, The problem of how to find 7 satisfying ( 3 . 2 ) is reduced to the following problem: How to single + 1 spin is next to the longer side of the rectangle (see fig. 3 ) . Coincidentally the rectangle and the single + 1 spin constitute exactly a two-dimensional critical droplet. The critical droplet is unique up to translation, rotation and relocation of the attached two-dimensional critical droplet. 3 . 2 and 3.3 of r e f . [ 1 ] . By analzying the Hamiltonian of configurations in the neighborhood of a metastable state, one can establish a statement similar to Lemma 3 . 1 . Then it is easy to show that the sequence constructed in the proof reaches the minimum barrier.
Complement to the proof of Lemmas
Complement to the proof of Proposition 3. 3 of [ I ] . If that attractor is not in SO, repreat this procedure. Notice that the Hamiltonian strictly decreases in this procedure and is bounded below by -hIV3. After repeating finite times we will find a sequence which is entirely in S O and has the minimum barrier.
